The metabolic pathways of calcium were diagramatically described by B RONNER and A UB E R T ( 19 65) for the rat. In this scheme ( fig. s) (V u ) and endogenous excretion (V¡). In laying hens, the system is further complicated by exits into the yolk, and most importantly into the egg shell.
In order to estimate the various parameters of calcium metabolism a tracer level of calcium-45 is injected intravenously, and results of chemical and radio-assays are used in the mathematical solution of this model.
The solution of a similar model in the laying hen is difficult due to several factors : a) the existence of a slowly exchangeable calcium fraction in the plasma of this animal (HuRmTZ, zg68) , b) rapid bone turnover with possible return of calcium-45 from bone to circulation, c) the size of E l which may change with the laying cycle, as reflected by the change in plasma calcium (H!RT!r,!NDY and T AYLOR , 10 6 1 ) d) shell formation, which represents the greatest drain of calcium and is a discontinuous process.
The laying cycle in the hen is completed in about 25 -3 o hours, out of which egg shell is secreted during 19 -20 On the other hand, when the animal is deprived of calcium, the skeleton can supply practically all the calcium needed for the egg shell. This process of net calcium removal from bone, which can continue until the animal is depleted up to about 30 p. 100 of its body calcium, is well documented (T AYLOR and M OOR E, r 95 6 ; HU R -W I T Z and BAR, i966).
From calculations based on balance data, T AYLOR (ig6i) attempted to show that during shell formation, the animal must draw upon its bone reserves. This calculation, using the data given in table I , is as follows : The average retention (from a 7 -day balance period) was i.8 3 g/ 24 hours or 7 6 mg/hour. Since each shell contains 2 . 05 g calcium, and is secreted during about 20 hours, the rate of calcium deposition in the shell will be 102 mg/hour. It then follows that during periods of shell formation the hens are 2 6 mg/hour short on their calcium supply, and that this extra calcium must come from the skeleton. The calcium lost from the skeleton during shell formation will be repleted when no shell is formed, and at the end of the cycle, the hen will be in calcium balance. Two groups of hens were fed for 6 days (control period) diets containing 1 .8 2 and 3 . 92 p. 100 calcium, respectively. This control period was followed by a 2 -day depletion period during which all birds received a « calcium-free » diet (o.i2 p. 100 calcium). Lastly, the hens were returned to their original diets for additional 6 days (repletion period). Calcium balances were conducted during the control and repletion periods.
Results of this experiment (table 3 ) indicate that hens of both groups responded to the challenge of calcium depletion by a substantial increase in their calcium absorption.
The combination of an increase in absorption with the decrease in shell secretion, enabled the birds to maintain a positive calcium balance during repletion, thus repleting their skeleton. In the 1 .8 2 p. 100 calcium-birds, the absorption of calcium had not immediately reached the maximal value, although they were in a distinct negative balance. This would suggest that the response of the intestine to the challenge of calcium depletion is to some degree proportional to the magnitude of the challenge. ( 19 6 T ) showed that « active transport » of calcium developed in intestinal segments lower than the duodenum in rats subject to a low calcium regime. This conclusion was based on in vitro studies. !I!DDama and B RONNER ( 19 68) showed that the appearance of calcium binding protein (CaBP) in the intestinal mucosa was an inverse function of dietary calcium, and associated its appearance with the action of the parathyroids. It is most tempting to extrapolate these findings to the regulation of calcium absorption by the laying hen-intestine. However, before doing so one must evaluate the mechanism of calcium absorption in the hen : is it uphill or downhill, and if the latter, is it simple or facilitated diffusion.
After developing an in vitro system for laying hen intestine, Mr. BAR, in our laboratory, investigated the mechanism of the mucosal transport of calcium (BAR and H URWITZ , r 9 6 9 ). On the basis of kinetic evidence and the use of certain inhibitors, it was concluded that the mucosal uptake of calcium was a simple diffusion process. The mucosal uptake can be considered the first step in absorption, and therefore a mechanism other than simple diffusion may still exist for the subsequent transport of calcium. In an effort to study the transmural transport of calcium in the laying hen intestine, we tried gut loops, a preparation similar to that used with rat intestine (Krn IS xRT et al., ig6i). Unfortunately, the laying hen intestine was found to be imper- 
